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(57)Abstract 

PROBLEM TO BE SOLVED: To highly accurately 
calibrate color reproduction of a secondary color and a 
tertiary color of a coloring material color used in a color 
output device. 

SOLUTION: When a table for converting an input color 
component signal into a color component signal 
corresponding to a coloring material color used in a color 
output device is calibrated, patches corresponding to the 
primary, secondary and tertiary colors of the coloring 
material color are outputted by the color output device. 
According to patch measurement data obtained by 
measuring the outputted patches, a hierarchy correction 
table corresponding to the primary, secondary and 
tertiary colors of the coloring material color is calibrated. 
According to the hierarchy correction table, a plurality of 
first lines from white to the primary color and the 
secondary color in a three-dimensional color structure 
expressed by a plurality of color components comprising 
the input color component signal are specified. 
According to the hierarchy correction table, a plurality of second lines from the primary color 
and the secondary color to black in the three-dimensional color structure are specified. 
According to the hierarchy correction table, a third line from white to black in the tree- 
dimensional color structure is specified. The table for the conversion is produced according to 
the first second and third lines. 
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<Dg^igmtSc5t Cyan-Black, Magen 
ta-Black, Yellow-Black, Red 
-Black, Green-Black, Blue-B 
1 a c k7^>©^>*fe#$x-7Vl/©ffr£*?r£ 

?o xx-y^s 1 2-4«, rt^ffira^as^nfT-rsx 

f7/T^0> Xf7^S 1 2- 1 fre>S 1 2-3ST- 
OXf7 7T*fM£n*:^ XDftfflQffiV&feTmc 

ttfc-?%jy*<zftW7--7>i<n{mz'i7% 5xf77 

[0 0 2 8] CiDXT'^S 1 2-3CDx-7*;I/f»: 
fcl/^T. atBcrttcftji^UCRS^BGa^r^Lfc 
t— 7fr*ttf8.?%ctl,c£K), -fVyZ-oimSWt 

[0 0 2 9] Xf7/S 1 2 - 4 flgfiSfS&lKD 

ftg£01 3WPI£/H^TI«BJ§-f3 0 Xf7>*S12- 
4 flgMf F^SH 0 1 3 {C^$ft3 £ 5 & 1 OtOffitf 

<*mti|[.Wl!^iiifT?n§ 0 01 3- 1(1 B ! USW, 

r, m. b kT°Wf$.-$ft2>m\m?&*). mi 3-2 

H Ii*W. M, B. B kT®f£ZtlZ>mffifc?3b*), 
013-3H KjSW, C, B, B k n-SEffi 
ftT'&'K 013-4(1 ]i£W, Y. R. BkTltl£ 
Zft%vm<&T'&K> > 013-5(1 SjSW. Y, G, 
B k "PfltJjK? t\Z> ESffi^Tfe 0 „ 01 3-6(1 HA 
W, C. G. BkTlf^^nSESffiftT'feSo 
[0 0 3 0] 01 4(1 Xf7^S 1 2 - 4 iWf 

£„ 01 4titCfc^T, Xx'y7°S 1 4 - Hi, -f>^ 
fe<Dii#?Xx-y7 P T s 3Q>K 1X^X7-7 TlcT&^'J v 

vicftfotz^y -yry. v-tfy 

x-y^S 1 4 -2 a, EHE&^iiJRU a&OHftfgfc 
#fiJt-3XT-y:/T*&D, 0 1 3- 1 ~6tC^$tlfc6 



(6) ffP*fl2 0 0 2- 1 5 2 5 2 9 
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&^HSJ^cD#fJ/jj£i:LT(l 013-1 

JEWMBk, HSfgWRBk, H&JgMR B k<D 400 
HftJBtC^fJ-rS, ^{craffi^WMR B k (DfaafcttELM 
J£WRM(c¥fT&ffiT\ yu«y K&lCfSDT. JftfctDH 
ftBiZftm-TZo *fc. Xx>y7°S 14-3(1 
ftWAzMLT 2 #7E©*f ffi^aoHtrXx >y ^T^So 
C<D§Z^fgtc^f5 2^7t:coM^S!lS^ti, 01 5 
10 J-X^ffl^Ti¥L<SJB^-rSo 

[0 0 3 1] Xv-VfS 1 4-4(1 MHM3S0>f 
^^Mfc&^U -y K©8E(«(D®tnXx-y7°T$0, 
§Z^JBtC^LT2^7t©tlKStta<0^ffXx>y7'S 1 
4-3tCckO^fi!t$nfc01 5 0)%&mt-(y?&ftM 

7—?r)iu 1 0 5 (c*h5-f 3?"y -y K^osggssrmy-r 

So Xf7/S 1 4-5(1 M^J7H©Y>^iO 
?3fc£x-r-y7 p T'£>). ^Jaaig^-ry^ll^i:^ 
-y KOS6g|<DgtjBXx'y7 , S 1 4- 4 <D*SHSL£4j £ 
nfc^SKDgfe/J^l^fecD^^^U -y Y<D-<y5m.t 
20 LTjft£-f3o Xf77'S14-6(l *^yj-y F# 

U -y K**#ft-r»«^t4, Xf7/S 1 4-4-^1*, 
^Oy I| J7Kt3tLTXf7 7S 1 4 — 4i:S 1 4 — 5 
«rfT&5o Xxy7*S 1 \--$\CTft$ktlS.iTz.-±Sm 
KSl^T, -r^T<D^'; -y K©-f Lfc«£ 
(1 XfyT'S 1 4-7'\jit?o 
[0 0'3 2] Xt77'S 1 4-7 H 5fc«lJl©Z&Jgtf 
*5^if9fr* ! PJS-r«X7 l *y7*-P36»)x Xx-y7°S 1 
4-2 fcT#9JSftfc«ttO=ft}Bfcft LT«LS#»7 

fl Xx>y7°S 1 4-3^\ji^ Xf7^S 1 4-3- 
S 1 4-6$T?Offla*«DS-r 0 Xx-y7°S 14-2 

7 LfcJg^fl Xf77'Sl 4-8'\jtt? 8 
[0 0 3 3] Xf7 7S 1 4 - 8 H *MHOEH|fiiftA'! 
S if 9 W^-r S X x -y 7°^ £ t) . * «U#.© 

Hffi^sarsJs^tt, xf7 7"si 4-2^**. 

Xf77"S 1 4-2*^6 S 1 4-7 fifo 
[0 0 3 4] ^TOegffittfcttLTfflatffcTLfcJg^ 
40 (i, XT77'S 1 4-9^jtt?„ Xf7 7*S 1 4-9 

Xf7 7"S 1 4- l^ji^, Xr77'S 1 4 — 1 ~ S 1 

[0 0 3 5] ^{C, W*=ft}Bt»tT2^7cOlfH«l 
J0WMfXx-y7S 1 l-afcfettSgtttofcMffflOrt 
§^01 5WB*ffll/>TSiWrSo 01 5f±, *5=/fj 
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[0 0 3 6] 01 6, 17, 1 8*4, W^H^JgtC^L 
T 2 ^7E<0»BIHaaoSlff *fffflKKWr « fc46<£>7 D 
-x-V-r-T'&So UT. 016, 17, 1 8<DMWZ 

mi 5<Dm$zmict*)rj;&z>idi&t2>o mi 6ic&^ 

T, Xf77"S 1 6- Hi, Jt«=ftJB<03 2ItJ3*j-S 

-y 7 S 1 6 - 2 fi, 3203 0©«*«|IB©*/hM«* 
if <Xxy7T"&3<> Xx-y7S 1 6-3fi, 3ffl<D« 
*{f 4V > r- Fao«Xf7 7T£ D , 3 Hfcfctt* 3 
o<D**ffil«l*i6«-ai&tf, *©ffl£Wiffiffifr £$1188 
S£fT9c Xx-y7S 1 6-4t±, KMi=ftB<D3mt 
3o««*<I#^y HcJ:£3o©Ml, St6il^tcfc 

- 5 a, > * m.mmm<Dftmnj&®i*ft 7-e 

tf£j3ten5<fc7Kl-5fcto©Xxy7T'&S 0 
[00 37] XT77S1 6-40imRffi|«Bai 7 £ 
fflV^tff^o [R^fCfcl^T, Xx-y7S 1 7- 1 a, X 
f'vys 1 6- 1 t S 1 6 - 2 ©^gSlcS-^t-, 3 

U *®**S*d, #IH0*#S0#-f:/h*j£Hi: 

*©*t**j fcRSt*. 01 5<D#jT*a, d = 9 
0, h = 60. j=30t&3o Xx>y7S17-2 
a, j&D£#tr2££H£#tyffl©]Ij&&A, £H£fr 

#€y3©]ij££om£f-SXx-y7 , 7-&3= 7f7 7 

s 1 7 - 3«, 4fiSti-§^s^op^Ps S tmmm \ = d 

- s (DrnfeZilo Xf -y TTfcSo 

[0 0 3 8] CIT, Xf'vT'S 1 7-4fr6S 1 7-1 

2 - 1 >r > ^ « o ic * « s T«i^5?aasio^iat* 

fTOo Xx-y7S 1 7 -4a, d > i ^ hfrifd 
£-f3Xx-y7T£D, Ye s«i|^± s Xf7 7*S 1 
7-6KT, SHgDAfciffiHlDHHU SfgD H tfiJgD 

j m, wmd j tmmo otmc&is& \ 

^'oll5 (DffilT'tt, §ffiffi4)fi9HI s = 1 5 Ofcfe, i 
= 1 5 09i£fft& G0-G1-G2-G3 

n, i =6 commit, ho-h-h 1-112 t9za, 

[0 0 3 9] £fc, Xxy7\S 1 7-4KT, NoC| 
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□ f±, Xf77*S 1 7-5'\ilt? 0 Xx-y7S 17-5 
h> i ^ j fr23fr*«£-r*Xf-y7T*?>, Y 
e sOl^li, Xf'vT'S 1 7-7CT, ffigDAfciS 
^AHffl, SlgH B £\B.W.H J P^, jttRH J tUfaD J 

•f.115 cDcajT-a, i = 4 5 emtmti. i o - 1 

1. I 2-1 3-1 4-1 5 i=30Of 
WttlA. J0-J1, J 2-J -J 3i:4fi)t?n5 0 
[0 0 4 0] Xx-y7S 1 7-5T(C, NoCf^li, 
10 Xx-y7S 1 7-8tjtCy 0 Xx-y7S 1 7 -8a, it 
A tl^AHH, B k.\$.%HB J US, iSjSlJ D 

i:t«^D OP^Cfe^Sfi i ©££&^£Xx-y7 p T*ifc 

So Bi 5<Dfi?0Ta> i = 1 5omMmt>\ K0-K 

1. K2-K3, K 4-K 5££$;£n5o 

[0 0 4 1] Xx-y7\S 1 7- 9t±, i=0frH?fr£: 

oiDl^lt Xf'VT'S 17-1 O^JtOo Xf-y7S 
17-1 OTa, i = i -s<0»**ffl\ Xx>y7S 
20 17-11 T'a, i > 0*^455 j^OW^*trV\ Yes 
Oif-8-a, Xx-yT'S 1 7-4^51*, NoO^S, 
Xx>y7S 1 7- 1 2£T i = 0<DiStg£frV\ Xx-y 
7S 1 7-4'\ilt?o W± % StWLfc«tdt^K«Ofi 
itfOt^St> Xx-y7S 1 7-4fr£S 1 7-1 

[0042] 01 sm mm* ftfr 9 

s = 1 5 tUSLftl&Sfl^Lft^ y KOffl^ 
J:0IEHI»C-r5fc«>»ca, s = 1 tSSLTl Xx-y7° 

30 [0 0 4 3] Xx-y7°S 1 6 - 5 «Dff<fflKW*BI 

1 8*JHl#*Tfi3. R0t«5V^T, Xv-yys 18-1 

a, ffiiat/^^-^ao^f^y-pso, ^«ug 

f7/T'$5. MS^7^-^a(i, a = l, 2, 
3, 4, •••£&&-f3c£;b<prfj!T;&»>, a = l©tt 
a, ««2«Titt<H«*»*# < » a = 2. 3. 4, -fc 

[00 4 4] 01 9a, 01 5lC*5tt5 i =7 5«D^« 
40 HG0-G 1 -G 2-G 3K2tLT, 

aOi*l, 2. 3. 4i:tS^Lfc^, tofi^fltS 
JS"^"5fi^c urvel, curve2, curve 
3, curve4^nTWo il9i0^bM 

a = 1 ©B#a 1 ^0X7"^ 
50 -Tyft^, a = 20B#fi2^X7 P 7-l'>'fti^, a =3 
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So 

[0 0 4 5] Xf7^S 1 8-214, MUfl i = d - s 
•y ?S 1 8 - 3 (4, d > i > j ©WSSrfrd *-r v 7*T 

as*), Nociwifc 1 4-2icm*)'C>*m.mfom<D 

#«UBififfiUfi3*«7-f*. Yes©*i£(4, Xxy? 
S 1 8-4t5ttr. Xf7/S 18-411 H£©^£ 
«T^T'y7*T$^ 01 5©fjTU i=75©^ 
isb«*#lJ*L"CV31gj5C 0. G 1 . G 2. G 3<D«S& 
Xr-y^S 1 8-5(4, 3f«HBifi«ft«©4j«X 

B3JT*f4, ffltnmitlfcGO. Gl, G2, G3(C*fL 

1 8-6(4, i = i- sXf77*T'SD, i = i-s<D 

JWRWWf 0 1 5 ©fl-ptt, i = 6 o tss* 

tl, KBXf7^S 1 8-3fr<=> S 1 8-6STV1/--/ 

[0 0 4 6] i = 6 0<DB#(4, X-ryTS 1 8 - 4 (C 
Tx H. HI, H2tfjlft$n. Xry^S 1 8-5(c 
TJHWKfiflW, l=4 5C«tt, Xf -y 7* S 1 8 - 4 
(CT, 12, 13, 14, 15*W?n, Xf7 7S 

18-5 £T#WBjfiaW£j£SttS. i = 3 OO^ 
(4, Xr~y7S 1 8-3(CT, NoATOtll 4-2 

(tlJPcSo 

[0047] wt, yti3-7 tm\ s<omt 

Sft**^lcHLT, H2 0. 2 1. 2 2<DWCWL 

i;#&©0!T?a5D, 01 7(ct4, iE?n 

©*nfrsnTH2oo±a*^aE»y^rii*n«o 0 

2 Hi, -0<Dj2©--r >^ ,l#-f <T 0 CQJ®£-T\ 

O, f{b©2OO)20)iiMfl* ,! |fiJi;ig^T-fe5. COi^ 
(4, fll^D A tB^AHfl, ttBHBfcfifcDOlfflfcfc 
It 5 fit i ©■SSrS^tf, 02 1 (D^o\C^ 0 02 2 
(4, 2 0<Da©g^ffi*^CT% fro, ji&AfcfiftoT 
^•5*f£T*&5o C<D*§3-(4, 01 7tfcVT, Xt7 
7S17-6T'(4, D, A. H(4, raUj&Dfca&^SS* 

£fi!M£n-f, xx-y7s 1 7 -7 a, s^DAts 

»AHRflH\ D, A. HA^U^fl!)fc46fiR£*-f, Uffi 

-r, MmHBtmmHjmtmmD ] tmMDo?s<Dz>. 

1 7 - 8 (4, ifliB D A i: ilKSJ A H (4, D , A . H |fi| U 

^©fc46#:ffi-i*-r, iftBHBi:r!ii«iB.iiaitrtsi.i 

ft3„ ^LT, Xf77"S 1 G-5<D-Oi?m»m<D# 
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»«ififlJl«yiA«**nT, 02 2(C^£ft;g,4:?&l?;S 
[0 0 4 8] 02 3(4, 01 1 (CiJttSK^W-C-B 

ktj:*=ftjBrtottiBi«i%iKwr5a-p»»), sat 

ZtlT^Zo ^LT, 02 4(4, 02 3<D7>^fett© 
fJffll^SnfctO?, 02 4-1(4, C-f>£«^ 
SlgA^SftTfc*), C<D*§-&(4, 02 2<7>^-XT'& 
§0 02 4-2(4, M7>?»TOg#5fx$nT:fcD, 
10 C©i§-&(4, 02 1 (O^-XT-JdSo 02 4-3(4, Y 
Jytmm&WdfiKZftTtsK), C©if 02 1<D 
^-XT'SSc 02 4-4(4, K-f>*S«ffl»tf35i£ 

nrfc-f?, coi^tt, 02 1 oy-xi-ss^ K7 

[0 0 4 9] JtLLSWJIlLfcJ:^ 7*U >*-©tMjft 

?©7u ^^-ofeffa^ttA^aaB-rsfci^iwiH*^ 

20 £Lfc*^ fl85©2fit-eti\ CMYK l#fe©#LfriSf 
fflS(c++ 'J TV- hT*4frofttO#, *Hffi0iJT' 
(4, Red (MY) , Green (YC), Blue 
(CM) <r> 2 &feJf> C M Y © 3 ^fefc if 1 &fiJ101>©fe 
(CIMJ LT fc ffiUfftlC*-* U 7b- htSCt T-* 5 0 

[0050] mam 1 t*«, t^j >*-© 
(4, fe*jfetLT-r>^(cffio/cfc£DT'%<, m^m 

V&*TCV5fetffeB:&tfJ!l\ > 1 #fe^IEx-7;l/© 

LT»fi*JB^fcj&t, C©x-£<Di£{i(4, zl«(C|5S?) 

(4*&(^ 0 icfc, 2, 3 ^fefclE'r— 7";l/©f&Kfc}3^ 
T, 2. 3#fe©$J£ffi^U7 7bbX-r-*<!:LT, 
CIE-L*a*b *%m^tzti\ COlT-ZtDW-mt 
CtlKK^t*, RGB. XYZ^OjWa-fCMY7-f;l/ 
* Sa^: if 3 ^tcW(C fea-£SST' 
(4"<fcl/\ 

[0 0 5 1] HfiBBHRlTtt, 7U>^-©-r> 
40 ^7fe^tTCMYK<D4 fetD^-g-OflfigW^r^ L 

6fi7U >#-<0i§3-&7y^££ 20ti^-T/c(tl?S 

[0 0 5 2] Sfc, CMYKJ-XttOU-y K^^'J-^ 
©gU©*7-7>^^t(4, l^fe^C, M. Y. 
R. G. K©6fe, 2WRM, B, CG, G Y. Y 
R©5&, LT, yWy^yO-^Mt^CM 
YRG©5^&(CffltT, 1, 2. 5^&©<iIx-7* 1 
;I/*^figf5o ^LT, 02 5(D«fc3lC, R£M<Dt£H 
50 (CRM, R tY©4>P^(CR Y, G t YO^miCG Y, G 



(9) 

15 

tc<D<$micGc*mfacm%.L. wmtw. c, b. 

Bk^Hffi&W, B. M. Bki:, Sf/c&HEftW, 
M. RM, BktHffiftW, RM, R. BktEaffitt 
W. R, RY. BkirHffiftW, RY, Y, Bk^Hffi 
ttW. Y. GY, BkiSffittW, GY, G, Bk£E 
ffiftW, G, GC, Bk^EffiftW, GC, C. Bk<0 

[0053] mmmmiTit, -7v>?-nv>u io 

»t*it«tlfc-t>*HBl o 7 0T ^ -££p:/t^a- 
[0 0 5 4] $fcC<D«£, WEV7h«>xToyDir 

fcffrfrS 7°P ^7A3- F*tt« LfeEttBK*tt*»W 

[0 0 5 5] m^o^ 7 A3- K%ttM-f SIEWi 

-KxVX*, ftfwX*. Jfc«StrVX*. CD-R 
OM, iaf-y, ^»58tt©^^y*-F, ROMf 

[0 0 5 6] £fcP>^-**H tt J(S£tlfc:/P^A 
p- K*H?T-rs c i: ic j: 0 . iffl34>fgffig«<DflM&tf 30 

A^yp^7AP-F{i*^©^fi6^c^$ti5C 

[00 5 7] Hfc«l6*nfc^n^5A3-F^ P> 
t! a - * <D®MIM#- F ^ P > tf d. - 2 1 SSI? n/c 

n^AP- KO«SK«^v^T*0*lilffi3g#- 40 
$6lfe$P.--y Mc#§fc>3 C P U^H^cDjailO-gp 

[0 0 5 8] 

[0ffi©fa#^M 

[H l ] £ i saBBasfctew-a*-*' u ^u-->a >ic& so 
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[02] m\mmmMic&%~/XT2±mf£&Kztirzm 

[03] Whi teA^l, 2. 3&&<D&JEy—-7)l 

So 

[0 4] CMYK-^feBBHftt*W^«fci&©^»yf- 

[05] 1&&8JJHt~ 7/k l #fe|gIEx-7Vl/£jS 
f 0T*3d5 o 

[06] -b>-9— ffil 0 7fr&©ffl5£«6*©l&feHW 

[07] X-r«y:/S3-l*»5S3-5$T?«WBaicJ: 
0 »frtlfc CMYK! ^fe^IEx-^l/^-THT'S 

[08] Red 2^MMt5M, Y^>^^t- 
7*;k M. Y«]ffijglEx-7;K fit, M, Y^lEx 

-7;n^-r07?«5o 

[09] 2. 3^Q'<'sr7-'1*--;'&CT-rBr?fcS. 
[0 l 0] Xv--y-fS 3- 1 0, 1 1 *SiBJ-ri)fc46cD 
0T*££ O 

[011] -r>*fia*¥T— 0 5 0x-7Vl/£ 

[012] -f>*ta#«!x-y;wj8aiioa*#ija*^ 

-T7P-7 c +-FT-S-5o 

[01 3] A^3lWft*^llbT#Snfc6O0Egffift 
[01 4] Xf7^S 3-4^PL<iKB^-r^fci6(D7 
[01 5] HftJB©=iB©>ry**jb<£{tffl*ff0!3*S 

[01 6] Xff^S 5-3*8i«f 5ft»07D-f 

[017] Xr y-?S 7 - 4%mW?%rcib<D7ti-3- 

[018] &7 <D4>tmmfflk<DfflmfflMT'y'7 

[019] Xx-y7°S 9- UCfc^T, a^{l^^x.fc 

[02 0] 3H(C)ft*:**rai:*i^O»»=ft}B©*JBr 

[02 1] 22©§*ffi©*££#HC-Z\ fro, lffl 
<9fi*ffi©*t £ # 0 o«^o»*=ft 

[02 2] *tm=ftB<D2m<Dm±{M<DAZ2tfmi: 
[02 3] H2KH3tt3]Kj£W-C-B kfc«fc3=ftJB 
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[02 4] El 2(DttmE.P}BI,Ct5liZ>C. M. Y, K 
[02 5] CMYKW^OUy F^'J->iO*W* 
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[02 6] ft#<o#7-:/u yyu->3 
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[03] 



[08] 




2, 3&&Hs,?-s<<4r^->£jg 
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